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Strategic correlations for maritime clusters  
Maritime clusters formulate appealing objects of study, for many viewpoints. At the 
same time, the theory is not homogenous nor compartmentalized, although some main 
themes do seem to be prevalent. The latter include innovation, competitiveness, 
strategy, and policy. Through an inclusive analysis of the literature, data mining is 
attempted within this body of knowledge. A dominant instance within the literature is 
the existence of a strategic case, along with the fact that this is rooted within a recurring 
constellation of topics vested within strategic management. These occurrences are 
categorized per generic premise, according to a coding protocol. The data is then 
adjusted into dichotomous variables, to investigate dependent samples’ correlation. The 
aim of this methodology is to examine association between the categorical variables of 
academic impact and the presence of a strategic case. The results of the analysis are 
statistically significant. This research can provoke novel directions with respect to 
strategic and tactical decision making, for academia and practice. In addition, this work 
provides a rudimentary inventory of the literature of maritime clusters, that can aid the 
formulation and investigation of further statistical hypotheses.  
Keywords: strategic management; industry cluster; crosstabulation; dependent samples; 
competitiveness; McNemar’s test.  
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1 Introduction 
The synergy of proximity within industrial clusters has long been an object of recognition 
from a plethora of standpoints; interest from researchers, policy-makers, and practitioners 
converges towards an appreciation of clusters, since the latter provide the backbone of 
collective prosperity, mutualism, and eusocial dynamics (Kumar et al. 2017). The root of the 
unique advantage of clusters is that in their manifestation they come to prove many well-
accepted ideas and principles as moot. One basic concept within economics that is regarded 
as bypassed superfluously within industrial clusters is the scarcity principle; a principle so 
prevalent that it may be considered as self-evident. Yet, within industrial clusters, such a 
germination of (competing) activity occurs that the scarcity principle seems to impose reverse 
effects (Koliousis et al. 2018a). Within an industrial cluster setting, all members of the cluster 
flourish whence all their competitors do so as well, to the point that utilized business tactics 
may not differentiate themselves from any generic ones, but, surprisingly, always lead to the 
result of mutuality, regardless if they are head-on attacks or guerrilla tactics. From the 
viewpoint of strategic management, where the generic evolution of an industry flows from 
fragmentation to consolidation (Wheelen and Hunger 2011), a cluster would be an aberration; 
as it seems, a cluster may initiate as a consolidated entity, but through its fruition, it provides 
kindling for indirect and induced regional growth, innovation, and excellence, which in turn 
lead to fragmentation.  
Right off the bat, from a preliminary disclosure of the existential features of clusters, 
one is drawn as if hastily descending a rabbit hole of paradox and admiration. Why within the 
strategic context of evolution for industries, clusters are poised to reverse-engineer the 
process? And why, within a given natural principle such as scarcity, do clusters need to 
object? Strategy and culture, respectively, are the answers; the illuminating distillates at the 
end of the quest. Clusters are the offspring of the amalgamation of (a culture of) mutualism 
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paired with outstanding strategic insight. There is no other way that a typical fishing village 
in a matter of years can become the largest shipbuilding cluster this world has ever witnessed; 
no other way that a collective of organizations can diversify in the face of adversity to an 
extent where its excellence and innovation inspires the globe. Clusters deliver sustainability 
and permanence through contesting individualism for mutualism and the established for the 
visionary. Clusters are beacons of popularity, as they prove to be exactly what is sought after 
and required from today’s business context; the source of a sustainable competitive 
advantage not only for firms, but for regions and nations as well.  
The governing parameters of clusters come to be true because within itself, a cluster 
provides the ingredients of prosperity, abundance, and resilience for all its members; so much 
so that competitors’ tactics are rendered as irrelevant. Through the path that is innovation-
driven competitiveness, each member of the cluster will be given the opportunity of a 
propitious niche. This mutual advantage is relinquished through a mechanism that at first 
glance may seem paradoxical, though after an analytical consideration it surfaces as evident 
that only paradox is remiss of a cluster’s intrinsic parameters. This, because paradox is 
perceived only if the value-system wherein the analytical query performed differs from the 
one investigated. If one considers that under the scarcity principle, resources will not warrant 
a systemic concentration of entities within a given geographical location, then a cluster’s 
manifestation seems paradoxical. But if one considers that eusocial synergies will emerge to 
compensate for resource scarcity and simultaneously innovation dynamics will set off to 
create wealth, markets, and resources out of thin air (where formally there were dead ends 
and no potential in sight), then the emergence of a cluster can simply be tagged as a systemic 
instance.  
An evident corollary of cluster manifestation is that a great deal of interest may be 
generated from the aspect of strategic management, as is indeed the case. A special type of 
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clusters considers those formulated around a core of maritime activities and is the domain of 
the work herein. Maritime clusters stand out, both as cases of industrial cluster theory and as 
cornerstones of regional competitiveness. All the interesting, romantic, and eccentric 
dynamics of the maritime industry seem to transcend to these clusters, as well. Maritime 
clusters are volatile constructs that may pose as the analytical base for many interesting 
topics, for decades to come. Capitalizing upon the interest exhibited towards maritime 
clusters, industry and academia will tap within this domain and develop frameworks and 
models that will assist towards the analytical appreciation of these clusters of industry. 
Further analysis that will lead to understanding clusters is greatly required, as the topic is as 
elusive as it is interesting. At the same time, maritime clusters are used as a veneer buzzword, 
a contemporary definition of a sector of industry, and the path towards sustainability. To 
separate the wheat from the chaff, research in many directions is essential, to produce solid 
guidelines upon which practice and furthermore, society, may benefit. Maritime clusters hold 
the keys of regional development and innovation and as such, are pivotal to growth; through 
indirect impact, their repercussions and positive externalities ripple from regions to nations 
and beyond. 
Within this introduction, two indicative characteristics of clusters have been 
presented. Their insubordination with reference to what strategic management considers the 
progression of an industry and their derivation from the scarcity principle. The explanation 
for these, was strategy and culture. Within this work, a first quantitative conclusion can be 
drawn as to the importance of the former, at least from an academic standpoint. The process 
towards this conclusion initiates with the extraction of an inclusive inventory of the body of 
knowledge with respect to maritime clusters, that is also absent from the literature. Therefore, 
the contribution of this research is relinquished in twain. On the one hand, an inventory of 
maritime cluster literature is procured and on the other, variables’ correlation is examined 
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through a robust methodology, to examine the inference of the importance of strategy within 
the research of maritime clusters. Therefore, the research question as to the latter would be 
structured as ‘is strategic context important for the body of research concerning maritime 
clusters?’ Although the research conducted is inherent with allowances, as are all modelling 
constructs, the approach is indeed fruitful, as correlation is verified, and the research question 
addressed.  
This work can pertain to a baseline for researching maritime clusters and industrial 
clusters in general, but furthermore, to policy drafting and managerial practice, as its 
conclusions are relevant with respect to these domains. At the same time, the methodology 
developed can be utilized for the investigation of association of other relevant categorical 
variables. The paper is structured as follows. The current section is succeeded by the 
literature review that was conducted as per the guidelines for structured reviews in Jesson et 
al. (2011); the review documents the inference of strategy within the body of knowledge. 
Then, the ‘materials and methods’ section follows, wherein the methodological instruments 
utilized are presented and analysed. The section analyzing the results of the statistical 
analysis follows, and the paper concludes with a brief discussion and recommendations for 
further research.  
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2 Literature review 
From the Marshallian economies of agglomeration (Marshall 1920), to the analysis of 
industrial clusters with Porter’s (1990) diamond model, academia has fostered a great deal of 
interest towards the entities of economic activity coined as clusters of industry. Clusters are 
important sources of knowledge creation (Asheim and Coenen 2005; Giuliani and Bell 2005; 
Lambrou et al. 2018; Pinto et al. 2018) and innovation (Baptista and Swann 1998; Furman et 
al. 2002; Hjalager 2010), to the point that they may harbour a regional, national, or 
international competitive advantage (Porter 1998). Within this scope, the domain of strategy 
is of distinct importance (Humphrey and Schmitz 2002). Although clusters do not provide 
deterministic conceptual entities (Martin and Sunley 2003), attempts at their classification 
and categorization may prove successful (Doloreux 2017; Gordon and McCann 2000).  
The effects of clusters spillover many domains of economic (and other) activity, such 
as culture (Evans 2009), sustainable growth (Schmitz 1995), competitiveness (Bell and Albu 
1999), network dynamics (Giuliani 2007; Wolfe and Gertler 2004), employment (Mitroussi 
2008), and entrepreneurship (Feldman 2001; Feldman, Francis, and Bercovitz 2005; Stuart 
and Sorenson 2003). Within this context, governance and policy play a pivotal role (Davis 
2011; Kuchiki 2011; Ninan 2005; Otsuka and Sonobe 2014; Ping et al. 2010; Russ and Jones 
2012; Woo et al. 2017). Clusters have also provided research with a fruitful basis to 
formulate and assess models (Bell 2005) and frameworks (Iammarino and McCann 2006); 
especially if one considers their implications within strategic management (Lee 2006; Niu 
2010; Pisa et al. 2017; Zhang 2004; Zheng and Liu 2015) and competitiveness (Chung 2016; 
Fang 2014; Kharub and Sharma 2017; Zhang and Zhao 2012), the impact of models and 
frameworks is particularly relevant.  
Michael Porter’s (1998) definition, as to the fact that “clusters are geographic 
concentrations of interconnected companies and institutions in a particular field” is an 
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indicative point of reference. As the focus of the present research pertains to clusters active in 
the maritime sector, maritime clusters could be coined as geographic concentrations of 
interconnected companies and institutions in the maritime field; as stemming from M. 
Porter’s generic definition. Although it is accepted that maritime clusters may provide 
important constructs for regional and national competitive advantages (Chang 2011; 
Doloreux and Shearmur 2018; Jenssen 2003), as well as for distinct sections of the maritime 
industry (Chang et al. 2017; De Langen 2004; Shinohara and Saika 2018), their rudiments are 
still under investigation (Koliousis et al. 2017, Koliousis et al. 2018b). To this end, an 
inclusive inventory of the body of knowledge of maritime clusters would be relevant, if not 
required, for future research. From a review within the literature concerning maritime 
clusters, one can observe that the prevalent themes of general cluster theory are included 
within these distinct clusters, as well.  
As Marshall and Porter can be considered pillars of the theory, one can observe that 
the Marshallian agglomeration economies are utilized and tailored to maritime cluster cases 
(De Langen 2002; Pagano et al. 2012) and Porter’s diamond model is utilized to extract 
conclusions as to the competitive position of these clusters (Benito et al. 2003). The study of 
maritime clusters can include a temporal analytical aspect, as per the effect of strategic 
decisions or external threats on specific clusters; such as the impact of the 2008 crisis 
(Simões et al. 2016), or the ramifications of infrastructure expansion plans (Pagano et al. 
2016). Technology (Agatić et al. 2011; Aksentijević et al. 2014; Wang et al. 2016; Wang et 
al. 2015), innovation (Jenssen 2003; Makkonen et al. 2013; Monteiro 2016; Pinto et al. 2015; 
Pinto and De Andrade 2013), competitiveness (Kim 2015; Laaksonen and Mäkinen 2013; 
Mäkinen et al. 2014), policy (Doloreux and Melançon 2006; Makkonen et al. 2013; Othman 
et al. 2012) and governance (De Langen 2004; De Langen 2006; Lam et al. 2013), economic 
development (Brandt et al. 2010; Bai and Lam 2015; Doloreux et al. 2016; Lv and Chang 
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2013), strategy (Salvador et al. 2016; Stavroulakis and Papadimitriou 2016; Yang et al. 
2016), competition and cooperation (Dong et al. 2011; Jin and Zhen 2013; Kraaijeveld 2012; 
Shinohara 2009; Wang et al. 2012), and education (Ali 2009; Ana et al. 2006; De Langen 
2008; Figari et al. 2015), seem to be the dominant themes within the literature of maritime 
clusters; as they are within generic industry clusters. Therefore, one can hazard that clusters 
portray some general characteristics, which then are tailored and exhibited as per the 
peculiarities of each central industry wherein the cluster is active.  
Maritime clusters provide the ground where many instruments are developed, utilized 
(Morrissey and Cummins 2016), and/or tested (Deng et al. 2013) with reference to cluster 
classifications, typologies, theories, and evolution (Halse 2017; Ibrahimi 2017; Koliousis et 
al. 2018a; Koliousis et al. 2018b; Salvador 2014; Zhang and Lam 2017; Zhang and Lam 
2013). At the same time, models (Iannone 2012; Jansson 2011; Ji and He 2010) and 
frameworks (Monteiro et al. 2013; Yap et al. 2011; Zagkas and Lyridis 2011) are developed, 
as they are important and applicable in many maritime cluster cases, albeit with measuring 
specific indicators within the cluster (Lv et al. 2010), or providing feedback for the cluster 
itself (Brett and Roe 2010; Shinohara 2010). Therefore, not only do maritime clusters exhibit 
the definitive industry cluster traits, but simultaneously, they provide a dynamic field for the 
development of qualitative and quantitative instruments. These instruments can bear 
applicability to maritime clusters, but their use may not be restricted to these, as they may 
find resonance in a distinct scientific domain, such as strategic management (Stavroulakis 
and Papadimitriou 2017; Stavroulakis and Papadimitriou 2016). Through their potential in 
developing and assessing theories, frameworks, and models, maritime clusters can effectively 
become agents of progression for many research domains.  
A preliminary conclusion that can be drawn from the literature review is that on the 
one hand the major topics of interest within a maritime cluster are extracted and respectively 
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allocated within the literature and on the other that maritime clusters provide a dynamic arena 
for analytical potential, both qualitative and quantitative. On the antipode, a subsequent 
concern that arises, reflects the fact that even if the theme of the research does not explicitly 
state relevance to strategic management, the research may indeed be classified as a strategic 
analysis, or pertain to an important aspect of strategic management. It seems that many 
papers provide contributions to the domain of strategic management, even if this was not 
their primary intention. A recurring instance throughout the body of knowledge concerns the 
fact that innovation, competitiveness, cooperation, and/or policy may be discussed and 
analysed, and that the primary contribution of the research may indeed reside within any one 
of these respective sectors, but that laterally, the analysis concerns, or can be utilized for, 
strategic management. Therefore, a relevant issue and the research question within, concerns 
the impact of strategic management within the research corps of maritime clusters. The 
venture to tackle the rudiments of this query would require compiling an inclusive inventory 
of the literature, given an accepted level of quality, as one that derives from a database that 
safeguards the maintenance of quality standards. Once the inventory is extracted, the body 
must be analysed given a structured protocol. At first, irrelevant studies and duplicates should 
be excluded and then, once the basic inventory of the literature concerning maritime clusters 
is extracted, an analysis and classification as to the strategic query above, should be 
conducted. Still though, through this process, one would only arrive at a list of contributions 
to the body of knowledge that can be relevant to strategic management. The importance of 
this observation would remain elusive. 
To provide a definitive answer to the problem of investigating the importance (and 
thus tackling the nature of the basic query) of strategic management in maritime cluster 
studies, the solution could materialize as the analytical expression of association between two 
categorical variables. This, to perform a robust statistical decision test that can provide an 
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answer to the research question, given an acceptable level of significance. Therefore, one 
categorical variable would have to be the ‘presence of a case relevant to strategic 
management’ and the other, the ‘academic relevance of the strategic management case.’ If 
correlation among the two categorical variables can be investigated, then the initial 
observation of the significance of strategic management for maritime cluster research could 
be substantiated and a relevant contribution to the literature produced; furthermore, strategic 
management of maritime clusters could surface as a distinct domain of importance for the 
research body. A pertinent statistical decision test that will investigate this thesis per an 
examination of independence and/or homogeneity between the two indicators must be 
selected. The latter should also take heed of the fact that the categorical variables stem from 
objects of investigation (scientific publications) that each constitute a contribution to an 
interdependent body of knowledge; a distinct contribution’s results are formulated and rest 
upon the whole body of knowledge, without which, the contribution could not have 
materialized; thus, the data cannot be considered independent (Breslow 1982; McNemar 
1947). Simultaneously, one can observe that a kind of random pairing and/or matching 
occurs, as the samples bear similarities on all covariates except the exposures under 
investigation (strategy and academic impact). In addition, informative and structural elements 
of a publication such as the title, keywords, and references, could provide a level of domain 
similarity and to an extent, dependence (e.g. the publication titled ‘…using Porter’s 
diamond…’ is dependent upon the publication of Porter’s diamond). Latent to the above 
considerations, metrics of reliability should be extracted, to indicate the strength of the 
results. The next section provides the analytical foundation upon which the contribution of 
this research will rest. 
12 
3 Materials and methods  
The preliminary task is to provide an inclusive inventory of maritime cluster research. Then, 
this inventory will be analysed as to the categorical variables produced, and a methodological 
instrument to examine association among these will be employed. For this end, a 
consolidation of the literature with respect to maritime clusters is procured, as per the 
systematic review conducted (Jesson et al. 2011); then, following a coding protocol, the 
literature is categorized, and relevant statistical decision tests are administered. The selection 
of the academic database was evidence-based (Falagas et al. 2008), to provide an academic 
index with extensive coverage, but without sacrificing consistency, accuracy, and quality. 
This selection could result in the fact that a relevant publication could be excluded from the 
inventory, but this is a risk that would be embedded in any trade-off concerning the 
consolidation of scope and quality. Consequently, a Scopus™ search within the scientific 
domain of the social sciences (‘Social Sciences,’ ‘Economics, Econometrics and Finance,’ 
and ‘Business, Management and Accounting’) for the fields of ‘maritime cluster,’ ‘seaport 
cluster,’ ‘maritime transport cluster,’ ‘port cluster,’ and ‘shipping cluster,’ is conducted. 
Then, the temporal range is limited to the papers published up to (and including) 2016. As 
academic impact formulates a variable under examination for the present study, one should 
allow a leeway for late literature to be cited (or not). For this end, papers that were published 
after 2016 are excluded from the inventory, but their citations to the body of knowledge are 
not. Therefore, the inventory pauses at 2016, but the time for citations does not, allowing for 
many publications of even 2016 to be cited, as is the case. Thus, the analysis holds its gross 
inventory, that after the exclusion of duplicates and irrelevants, arrives at a list of one 
hundred and eighteen maritime cluster literature extracts, as rendered within the Appendix 
(Table 4).  
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With the extraction of the inventory, the categorical variables must be developed. 
Corollary to the structured literature review, is the fact that the literature, to an extent, bears a 
spill-over capacity of contribution to strategic management. As mentioned, it seems that 
many publications are extremely relevant to strategic analysis, even if this was not their 
primary goal and/or focus. It would be of interest to support or dismiss this observation with 
a statistical method, one that can investigate variables’ correlation. One variable would 
pertain to the existence of the premise of strategic analysis. The second variable would be a 
marker of academic relevance and/or impact, that can be correlated with the marker of 
citations. To transform citation counts to a binary variable, the evident solution would be to 
have two states, one for the presence of citations and one for their absence. With this 
rationale, one could venture to investigate the correlation of the existence of a tactical 
dimension within the literature, with the presence or absence of citations. A major drawback 
of this methodology would pertain to the temporal aspect of the citation count and if the 
body, especially recent, would have enough time to gather a citation. Some citations of 
papers as included in the inventory are probably within others that are in the publication 
stages. But, as the analysis will inadvertently include the aspect of the present and the 
immediate, this is an allowance that would be inherent within the analysis, regardless. 
Implicitly, the categorical variables both include the statement of ‘at this exact point in time.’ 
Apart from this modelling allowance, the fact that the inventory’s cut-off point was 2016 and 
many very recent literature extracts did indeed hold citations (whereas many earlier papers 
did not), may be indicative of the methodology’s validity. At the same time, one will gather 
that another drawback of the study is the fact that the variable, as binary, reflects presence or 
absence of citations; under another perspective, the variable of academic relevance could still 
be categorical, but in order for a publication to count as relevant, one could consider the cut-
off point of citations to be more than unity (although, zero citations do imply an outlier for a 
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relevant and growing body of knowledge); this eventuality can concern a future study, that 
will document the convergence or divergence of its results with the results of the present 
paper. At this point it would be interesting to mention that this research is an indicative case 
of the ‘Hawthorne effect,’ as with its publication, even the papers with null citation count will 
have (at least) one citation, stemming from the present work. Therefore, this study will alter 
the behaviour of the inventory (and subsequent analyses) and will bear replicable results only 
if citation counts before its publication are utilized; although, as mentioned, the cut-off for 
academic relevance can be selected to pertain to more than one citation.  
To proceed with the analysis of the inventory, the categorical (and dichotomous) 
variables are formulated as ‘presence of a case relevant to strategic management’ and 
‘presence of citations.’ Through this methodology and the statistical treatment of the 
variables, if these were to produce statistically significant results, a widely accepted aspect 
within the literature, that of the importance of strategy, would shift from the implicit domain, 
to the explicit; as backed up by the robustness of a designated statistical method. To proceed 
with the analysis, the publications have been coded following a designated protocol 
(Kitchenham and Lawrence Pfleeger 2003; Leonidou et al. 2010), per general premise and 
citation count. As per the citation count the analysis was relatively simple, as it required the 
mere coding of an apparent dichotomous trait, the presence or absence of citations; for the 
categorization of the research premise, the analysis was more elaborate and required the 
method of content analysis (Eteokleous et al. 2016). The body of research was analysed 
based on the protocol which comprised of the four pillars of Wheelen and Hunger’s (2011) 
strategic management model. If a paper could be included (and/or provide a contribution) in 
any pillar of the generic strategic management model, it would be considered as applicable 
and relevant to strategic analysis. If not, the protocol would register the paper as out of scope 
for strategic management. The dichotomous nature of the variables places them in either one 
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of two sets, that both belong to the universal set ‘U’ (Figure 1); either a literature extract may 
be applicable to strategic management (or not); and it may be cited (or not).  
 
Figure 1. The dichotomous nature of the variables (Source: Authors).  
When coding is complete, considering the dichotomization of the variables ‘Strategy’ and 
‘Citations,’ the count of the variables compiles a two-by-two contingency table (Figure 2).  
 
Figure 2. The two-by-two contingency table (Source: Authors). 
The interest lies into understanding the nature of correlation (if any) among these two 
dichotomous variables; if these are independent (or not) and if relevant metrics pertaining to 
specific measures of association can be procured. The two measures of association employed 
are the odds ratio and the risk ratio (relative risk). The odds ratio (OR = a*d / b*c) indicates 
the likelihood of exposure associated to the effect (for this study, exposure signifies strategic 
premise and the effect is academic impact), thus quantifying the relationship of the two 
categorical variables. The risk ratio (RR) is the ratio of the risk of the presence of citations 
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within the publications inclusive of a strategic premise, to that among the ones without a 
strategic premise. It is calculated as the quotient of the risk of citations among publications 
pertaining to the domain of strategic management [= a / (a + b)], to the risk of citations 
among the publications with no bearing to strategy [= c / (c + d)]. The risk ratio, if greater 
than unity, will signify the increased effect of the presence of a strategic topic for the 
presence of citations. If it is found less than one, it will infer the adverse effect. In addition, 
the risk ratio can be utilized to indicate the likelihood that the association bears a causal 
relationship (Bonita et al. 2006; U.S. Department of Health and Human Services Centers for 
Disease Control and Prevention 2006). These measures of association can provide useful 
indications and quantify the effect magnitude that exposure to a strategic topic may bear upon 
the subsequent academic relevance of a publication. 
To explore variables’ correlation, i.e. if the premise of strategic analysis pertains to an 
effect, dependency, and/or association for academic impact, statistical hypothesis testing may 
be administered. Before said process, one must ascertain the nature of the samples within the 
crosstab as per their independence, as said attribute will govern the prudent selection of the 
respective statistical hypothesis test. The generic sample of analysis is a body of research that 
consists of publications. One must consider that each (and every) publication contributes to 
the body of knowledge based upon previous contributions to the same body; inadvertently, 
seldom can research be produced without precedent (methodological and referential). The 
extent of this precedent is documented by the mere count of referenced literature within a 
publication. Therefore, a preliminary indicator of dependency for a publication can pertain to 
its references. But this fact within itself produces the definition of dependency, in the sense 
that each publication is dependent upon the body of knowledge, i.e. other publications. In 
addition, since no authorships, affiliations, or classification of any kind is inherent within the 
present analysis (except the classification that concerns the variables analyzed), conceptually, 
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one can consider that the samples of the study reflect random pairing, as well. Therefore, one 
has ground to not only consider the samples as dependent, but as randomly matched.  
McNemar’s test (1947) for dependent nominal data is employed, to investigate 
marginal homogeneity (to determine equality of the row and column marginal frequencies) of 
the contingency table. The generalized version of McNemar’s test supposes a test sample as 
(x1, y1), (x2, y2), …, (xn, yn). The null hypothesis H0 is P (X < Y) = P (X > Y). Let n1 = # {i: xi < 
yi, i = 1, … n}, n2 = # {i: xi > yi, i = 1, … n} and r = min (n1, n2), wherein n1 is the number of 
cases where xi < yi, i = 1, … n and n2 the number of cases where xi > yi, i = 1, … n. The 
expected frequencies’ (n1 and n2) correlation is 1:1, given that there is no factual divergence 
between the trials. The binomial distribution can investigate any discrepancy from the 
expected ratio. The (two-tailed) calculated probability is included in Equation (1).  
𝐸𝑥𝑎𝑐𝑡 𝑝 − 𝑣𝑎𝑙𝑢𝑒 =  2 × ∑ (
𝑛1 + 𝑛2
𝑖
) (1/2)𝑛1+ 𝑛2
𝑟
𝑖=0
 (1) 
For the two-by-two table, the null hypothesis asserts that H0: π12 / π21 = 1, whereas H1: π12 / 
π21 ≠ 1. For an accepted significance level (α = 5%), if the p-value < α, then one can ascertain 
statistical association. Therefore, if the null hypothesis of this statistical test were to be 
rejected, then this result would be important as to the fact that strategic management and 
academic relevance would share a dependent relationship. In addition, analysis as to the exact 
correlation could be conducted and reflected through the measures of association produced. 
Furthermore, the power of the statistical decision test should be computed, to bear an 
indicator of reliability. The results of the analysis are presented in the following section.  
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4. Results  
As per the coding protocol, the inventory of maritime cluster literature is allocated in four 
groups, that compile the distinct categories of a simple contingency table (Table 1). The 
initial observation of the literature review is warranted within the Table, as fifty-five out of 
the one hundred and eighteen papers can be regarded as applicable to strategic management 
and are cited simultaneously. Subsequently, it would be relevant to investigate the exact 
correlation of the existence of citations within the premise of strategic analysis. The 
reliability (statistical power) of the analysis would have to be computed as well, in the form 
of the probability of correctly rejecting the null hypothesis when the alternative hypothesis is 
true (the complement of a type II error). This power analysis shall be conducted both 
prospectively (a priori) to determine the necessary sample size to achieve an adequate power 
of the test and retrospectively (post hoc) to evaluate the power achieved with the actual 
sample. 
Table 1. ‘Strategy’ and ‘Citations’ crosstabulation. 
Strategy * Citations Crosstabulation 
Citations 
Total 
yes no 
Strategy 
yes 
Count 55 35 90 
% of Total π11 = 46.6% π12 = 29.7% πt = 76.3% 
no 
Count 12 16 28 
% of Total π21 = 10.2% π22 =13.6% 1 - πt = 23.7% 
Total 
Count 67 51 
118 
% of Total πs = 56.8% 1 - πs = 43.2% 
Within the crosstab, the probability πij signifies the respective probability of each state. To 
compute the power of the test based on the given sample size, one would have to calculate 
the probability of discordant pairs and the odds ratio of the proportion of discordant pairs, to 
denote effect size. The probability of discordant pairs is πD = π12 + π21 = 0.297 + 0.102 = 
0.399, whereas the odds ratio of the proportion of discordant pairs is equal to ORD = π12 / π21 
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= 0.297 / 0.102 = 2.912. The total sample size (N=118), the level of significance (α = 5%), 
the probability of discordant pairs (πD = 0.399), and the odds ratio of the proportion of 
discordant pairs (ORD = 2.912), constitute the input of the retrospective statistical power 
calculation. The post hoc analysis that computes achieved power of the test, renders a result 
of 91.6% (Figure 3, Table 2). Considering that the academic standard for power adequacy is a 
value of at least 80%, then the statistical power of the study, i.e. its ability to detect a factual 
eventuality, is more than adequate. Thus, the present analysis has a very high probability to 
correctly reject the null hypothesis and a very low probability of a type II error.  
Table 2. Risk estimate and statistical power (Source: Authors, G*Power™ and SPSS™ 
output). 
Risk Estimate 
 
Value 
95% Confidence Interval 
 Lower Upper 
Odds Ratio  2.095 0.887 4.952 
Risk Ratio 1.426 0.902 2.255 
N of Valid Cases 118 
Statistical Power  
Exact - Proportions: Inequality, two 
dependent groups (McNemar) 
A priori: Compute required sample size 
Input 
Odds ratio = 2.095 
α err prob = 0.05 
Power (1-β err prob) = 0.80 
Prop discordant pairs = 0.399 
Output 
Lower critical N = 23 
Upper critical N = 40 
Total sample size = 78 
 
Post hoc: Compute achieved power 
Input 
Odds ratio = 2.912 
α err prob = 0.05 
Total sample size = 118 
Prop discordant pairs = 0.399 
Output 
Power (1-β err prob) = 0.916086 
Actual α = 0.029305 
Considering an a priori analysis to determine sample size prospectively, the input will pertain 
to the level of significance (α = 5%), the probability of discordant pairs (πD = 0.399), the 
odds ratio of the proportion of discordant pairs (ORD = 2.912), and the requested power of the 
test. If one was to select a level of statistical power of 80%, as would be acceptable, then the 
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total sample size would have to be N80% = 88 (< Nactual = 118), whereas the minimum and 
maximum critical values of the sample would be NCRmin = 11 and NCRmax = 24 respectively. 
With Nactual = 118, the sample of the study can be regarded as more than adequate, surpassing 
the academic threshold for statistical power. The power of the test is plotted against total 
sample size in Figure 3. For a sample under sixty the power would bear at 60%, whereas for a 
sample over one hundred and five, statistical power exceeds 90%. 
 
Figure 3. Power of the test as per total sample size (Source: Authors, G*Power™ output). 
With an acceptable statistical power, one can proceed with calculating the measures of 
association, as well as with the statistical decision test. The 95% confidence interval for the 
odds ratio (OR) of the crosstab falls within the region of ORmin95 = 0.887 to ORmax95 = 4.952, 
with a value of OR = 2.095 (Table 2). This odds ratio pertains to a distinct indicator and is a 
different metric from the odds ratio of the proportion of discordant pairs in the previous 
calculation (that specified effect size); this odds ratio designates the odds of ‘exposure’ to 
strategy within the cited literature, to the odds of ‘exposure’ to strategy within the non-cited 
literature. Therefore, an OR = 2.095 signifies that the variable of (relevance to) ‘Strategy’ is 
associated with the variable of (presence of) ‘Citations,’ not in the sense that it proves that 
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‘Strategy’ causes ‘Citations,’ but in that ‘Citations’ are associated to ‘Strategy,’ in the manner 
that the presence of a strategic case raises the odds of citations (over two times), as compared 
to its absence. A measure of association that is used in assessing the likelihood of an 
association representing a causal relationship, is the risk ratio. For the present analysis, the 
risk ratio is calculated at RR = 1.426, with RRmin95 = 0.902 and RRmax95 = 2.255. A value of 
the risk ratio above two is considered strong, wherein one could safely infer a causal 
relationship. At the same time, a weaker association (over the value of one but below the 
value of two) does not disqualify a causal relationship. As to the exact mechanism of 
causation, more research is required, although preliminary evidence of causality is 
relinquished herein. The exact calculation of the risk ratio signifies that given a publication 
with strategic relevance, the ‘risk’ of citations is 1.426 times higher (or 42.6% higher) than 
the risk of citations without a strategic case.  
Given the dependent nature of the data, McNemar's test is administered, whose null 
hypothesis considers marginal homogeneity. It reflects the thesis that the probability of a case 
relevant to strategic management and absent of citations, will equalize the probability of the 
absence of a strategic case that is simultaneously cited. If these two events share 
commonality in their probability to materialize, strategy can hardly share an association, 
impact, or effect to the variable of academic impact. The opposite though, the rejection of the 
null hypothesis, thereby delivering statistical significance to the results, signifies statistical 
dependence (albeit causal or not) between the two variables. Rejection of the null hypothesis 
bearing evidence of the association of the variables is not a definitive indicator of causality. 
Although, especially with the risk ratio calculated over unity, there is evidence to indicate a 
causal relationship and warrant further investigation as to the exact nature of the association, 
through causal inference. The latter process will determine if the observed correlation is 
indeed causal. The result of McNemar’s test is as follows (Table 3). 
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Table 3. The results of McNemar’s test (Source: Authors, SPSS™ output). 
Chi-Square Test 
 Value Exact Sig. (2-sided) 
McNemar’s Test  0.001a 
N of Valid Cases 118  
a. Binomial distribution used 
 
As the p-value of McNemar’s test stands at 0.1% = p-value < α = 5%, the result of the 
statistical hypothesis test is statistically significant. The null hypothesis of marginal 
homogeneity is rejected; this result delivers strong evidence that, for the domain of maritime 
clusters, the premise of strategy and a publication’s academic impact are associated. In 
addition to this correlation, the measures of association calculated reflect a quantitative 
approach as to the exact representation of this dependence (odds ratio) and provide 
preliminary indications of causality (risk ratio), as well. These results provide a stepping 
stone for further research, to strenuously examine said correlation and (potential) causality, as 
the association between these variables can bear important contributions to the literature. This 
work has employed statistical method and provided results accompanied with solid statistical 
power, as to the indication that where there is presence of an analysis pertinent to the domain 
of strategic management, this seems to resonate with academia. Through this research, said 
indication has been substantiated.  
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5. Conclusions 
Clusters of industry provide interesting analytical topics for academia and practice. They 
claim to harbour regional and/or national growth, competitive advantages, and sustainability, 
as they foster healthy competition and synergistic cooperation that drive value-creation and 
innovation to novel frontiers. Within the literature, clusters of many types can be found to 
bear significant impact upon the regions that include them. A category of clusters that has 
witnessed distinct popularity, is the one pertaining to the maritime sector. Although the 
influence and importance of maritime clusters is recognised, the literature with reference to 
these clusters has not been inclusively documented, categorized, and analysed. For this end, a 
structured review of the literature is conducted within this work. A preliminary extract from 
this review is that there is a high incidence of literature relevant to the domain of strategic 
management, notwithstanding the implicit or explicit inclusion of the latter. It would be 
interesting to initially document this incidence and subsequently investigate if this eventuality 
is important for academia. The first aspect of the study would require a categorization of the 
literature based on a dedicated protocol, to extract the publications relevant to strategic 
management. The second aspect would entail investigating the correlation of the occurrences 
of a strategic topic within the literature, with a marker of academic relevance and impact.  
To explore this corollary, the aspects of interest are represented within two 
dichotomous categorical variables; the existence or absence of the premise of strategic 
analysis within a publication (relevance to strategic management) and the existence or 
absence of citations (academic impact). Subsequently, maritime cluster literature was coded 
per study protocol and all cases were categorized as per their adherence to the variables, to 
produce a crosstab. With the extraction of the latter, measures of association and statistical 
decision tests can be applied. The odds ratio, a relevant metric that quantifies the strength of 
association shared by the variables is calculated, along with the risk ratio, that indicates the 
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strength of association between the variables and is extremely useful in assessing the 
likelihood that said association derives from a causal relationship. To investigate correlation 
of the categorical variables, one can employ a chi-squared test, although the independence of 
the samples must be determined. The present study concerns publications stemming from a 
body of knowledge, wherein contributions are interdependent, as evidenced by cited 
literature, common aims and scope, and the approach of contributing to a body of knowledge. 
The very idea of contribution presupposes that there is a basis whereupon the contribution 
will rest; the contribution is dependent upon the relevant body of knowledge. Therefore, 
marginal homogeneity of the crosstab is investigated through McNemar’s test for dependent 
samples.  
In addition to the measures of association and the statistical decision test, statistical 
power is calculated, both prospectively and retrospectively. The prospective analysis shows 
that the actual sample of the study is more than adequate to achieve acceptable statistical 
power, whereas the retrospective analysis returns a statistical power of over ninety percent. 
Therefore, one can conclude that the statistical hypothesis test has a very high probability of 
correctly rejecting the null hypothesis and consequently, a very low probability of type II 
error. The measures of association both indicate strength of association between the 
variables. The odds ratio suggests that the presence of a strategic case within a publication 
raises the odds of citations, when compared to its absence. The risk ratio provides 
preliminary evidence of the likelihood that said association is based on a causal relationship. 
Finally, McNemar’s test provides statistically significant results. All the techniques employed 
within, point to the fact that for the domain of maritime clusters, the presence of an aspect 
pertaining to strategic management is important, as the incidence of an analysis relevant to 
strategy is correlated with academic impact and these two constructs may share a causal 
relationship, as well. 
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The contribution of this study, besides providing an inclusive inventory of the 
literature with reference to maritime clusters, is that it delivers strong evidence of correlation 
between the categorical variables of strategic management and academic impact. These 
results should be strengthened by future studies, with the further dissection of the literature 
and the investigation of confounding factors and effect modifiers within the variables. In 
addition, the causal inference of the results can be supplemented and evolve, stemming from 
the causation indications generated herein.  
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